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SOLAR AND SKY RADIATICO.}:‘T llglfASUREMENTS DURING TasLE 1.—Solar raidiation intensities during March, 1916—Continued.
MARCH, 1916
By Herserr H. Kmusaun, Professor of Meteorology. Madison, Wis.
[Dated: Weather Bureau, Washington, Apr. 22, 1916.]

For a description of instrumenta:s exposures, and an Sun’s zenith distance.
account of the methods of obtaining and reducing the P P O T T DA P T T
measurements, the reader is referred to the REview for Date. 0.0° | 4837 60.0°| 66.5° | 70.7°  78.67 | 76.1° | T7.4° | T8.1° | 1.8
January, 1916, 44:2.

From Table 1 it is seen that the monthly means of Alr mass.
direct solar radiation intensities were somewhat below 0l 15 | 20 | 2 -
normal for Washington, slightly above normal for Santa 01181 200 25130185 ] 40145 ) 50| 55

Fe, and decidedly above for Madison. A noon intensity )
of 1.63 calories, measured at Santa Fe on March 17, :
about equals a.ng previous noon intensity measured at
that station, and exceeds by 3 per cent any previous
March measurement. Noon maxima of 1.58 calories at

Madison on March 8, and 1.48 calories at Wash.ingt-on l:ggnthly MeAans. ...-..[...... 1.85 1.46( 1.37] 1.28| 1.22| 1.14| 1.08(0.95)l......
. . parture from 6-
on March 16, do not differ materially from previous  yearnormal.............. +0. 11+0. 12]-+0. 09]-+0. 07]+0. 08|+0. 07| +0.03|+0.01 ...

March maxima.

On March 8, 10, and 15, the measurements at Madison
show unusually steady sky conditions, and extrapolated
to zero air mass give values of 1.84, 1.83, and 1.84,
respectively, when reduced to mean solar distance of v
the earth, On March 3, 7, and 17, the measurements at Departure from &

1.25|(L. 12) [ (2. 14)|.eemecfennnnn

Sants Fe also ShOW stea.dy Sky conditions. Extra- yearnormal........|...... +0. 16(+0. 12[+0, 12]-+0. 06!+0. 03/+0.02|4-0.04......{......
polated to zero air mass and reduced to mean solar dis-
tance they give values of 1.89, 1.88, and 1.84, respec- Lincoln, Nebr.

tively. Taken in connection with the vapor pressures

of Table 2, these latter are in accord with values pub- . |
lished in the Review for September, 1915, 43:440, "
Table 4, while those for Madison are slightly lower.
TABLE 1.—Solar radiation intensities during March, 1916.
[Gram-calories per minute per square centimeter of normal surface.]
Washington, D. C.
Sun’s zenith distance. P. M.
- Mnr.ltli ....................... i }.gg }:laé i.g }(13 1;;“60' 0.95
o o ° o | m ge o ° ° L e . . . 0. . %6 0.80......
0.0° | 48.3° | 60.0° | 86.5° | 70.7° | 73.6° | 75.7° | 77.4° | 718.7° | 0.8 I———— o [ et ot
Date. 200000 BTN I OF: - SO DOSRON ISR MRS IO IS M
Air mass, b1/ 1, 45(...... 200 1.13) 1.07} Lon 0.94f 0.90 0.36
.- TR 138 1.24] 1.14f 1.05] 0.96[ 0.88._._..]......}......
201520 25303540 455055  Meams............oe |l L3l 130 120 112 103 .97 0.87 0.81/c0.%)
Santa Fe, N. Mex.
A M. |
Mar. B.oeeueieeeeenifoeenns 1.6l 1.55 1.46 1.35......
[ S 1631 142 . ..]...... 1.19
 SOURS Ley 153 14 i3 1
0.98 0.9 .o D I a3l L4 14 L4l 1097
LR R B ety s R R B
0.7 0.7 0.65 1500 B 8 114(2, L3 ;Zgg 12
6. 1. . & 1. 43 . -4
0.70 0.75 0.69 17.. ....] L6l L54 1471 1410 1.36
—0.07:—0.01|—0. 02 27...... 159 151 L44] 1.36] 1.28% L1.20
Monthly means. ...... (159 156 147 141 134 128 123 116 Lmjr2n
Departure from 4 ‘
____________ 0.901 0.76| 0.71 0.67 vear normal ........|+0.01(+0, 05/10. 00/+0. 01 :|:0.00:1:0.00j:O.N:ho.oo;!:o.Ml;l:O.M
19| F Y R (1 9 R R SRR NP, H
1ag) 1T 1,18 1.00| 103 0.97| 0.68| 0,80
U LR L na 08 44 88 43 - ati
Ly Lo 088 D5 OM.oel Oy oda 0d7 Skylight polarization measurements made at Wash-
1.15| 0.92 o.60) 0.61 0.54) 0.48 0.43|-.....|...... ington on five days give a mean of 62 per cent. The
1270 113 0.98 0.92 0.82 0.79 0.8 0.70] 0.6 maximum of 70 per cent, measured on the 9th, nearly
0,040, 04/ 0. 06/—0. 04]—0. 06 —0. 5| —0. 04/:10. 00}--0. 01 equals the highest previous March reading of 71 per
I | | | cent, measured in 1915.
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TABLE 2.— Vapor pressure at pyrheliometric stations on days when solar CONVECTION IN UPPER REGIONS OF SUN’S ATMOSPHERE.!

radiation intensilies were measured.

|
Washington, D. C. Madison, Wis. Lineoln, Nebr. ] Santa Fe, N. Mex.
]
Date. |3a.m.[8p.m.|| Date. Sa.m.|Sp.m.[! Date. [Sa.m.[8p.m.| Date. [8a. m.[Sp.m.
1916. AMmn.| Mm 1916. | Mm.| Mm.| 1916. | Mm.| Mm. | 1916. | Mm. | Mm.
Mar. 4 [0.152 (0.300 |{ Mar. 3 {0.098 [0.079 || Mar. 3 [0.079 [0.226 || Mar. 3 0. 160 | 0. 206
5(.316.132 7].188 | .262 61.536 ] 381 4].262 ) 345
8].345 | .208 8].1241.145 71.330}.262 T(-1961 .19
9].137 | .168 10 ] .168 | .178 10} .300 | .226 10 | .381 | .287
11| .160 | .168 15} .107 | .137 11 .274 | .627 11 {.399 | .226
13 | .381 ] .602 13 | . 417 | (516 14| .178 102
16 | .132 | .137 17 1.330 | .536 15 | .226 200
171.219 | . 145 18 | .437 | .363 16 | .196 152
18 1.102 | . 188 . 221.437 | .315 17 | . 160 216
201.168 | .173 27 | .345 | L417 27 | .274 206
231.249 | .249 25 | .417 | .536
31 | .475 | .627

Table 3 shows that at Washington the total solar and
sky radiation was considerably below the normal during
the first and third decades of March, and somewhat
above normal during the second decade. The deficiency
for the month is 12.6 per cent of the average Marc
radiation, and the deficiency since.the first of the year
is 9.6 per cent of the average.

While, therefore, during the first three months of
1916 direct solar radiation intensities with clear skies
have been fully equal to the average for the season, at
Washington the total radiation has shown a deficiency,
due to more than the average cloudiness.

TABLE 3.—Da’i% totals and departures of solar and sky radiation at

ashington, D. (., during March, 1916.

[Gram-calories per square centimeter of horizontal surface.]

Excess or de-

Departures : :
Day of month. Daily totals. D! fleiency since
from normal. first of month.
1916 Gr.-cal. Gr.cal. Gr.-cal.

319 12 23

— 86 - 7
—211 — 285
98 — 187
123 - ¢
—264 - 323
—119 — 447
— 2 — 472
156 — 316
—239 — 555
182 — 373
— 3 — 376
— 86 — 442
— 58 — 500
—~308 — 808
159 — 49
178 — 471
—~ 23 — 494
114 — 330
152 — 215
................ 327
—141 — 369
—200 — 659
164 — 495
— 583 — 545
8 — 540
66 — 474
—295 — 769
—317 —1,085
—305 —1,391
—111 —1,512
156 —1,346
Decadedeparture. ...........ofoeeemecioiiiia]irrarii e —1,118

Deficiency since first of year:

Gram-calories. .......ccocemiaianfeian el 2,247
Pereent. ...cceeeciiinriinrcrnnifraniiaeiaaccaaf e e naaaas 9.6

By F. HENROTEAU.
{Reprinted from Science Abstracts, Sect. A, Feb. 28, 1916, §163.)

From a study of spectroheliograms taken with suf-
ficiently high dispersion to separate the higher layers of
the- solar atmosphere Deslangres has shown that the
filaments often group themselves on a curve encircling the

ole at distances varying from 50° to 70° heliographic
atitude. These polar curves of filaments are in general
more developed in the hemisphere, or on the meridians,
where spots and facul® are relatively feeble, and appear
to be more pronounced in years of minimum spot activity.
Further, they show evidence of being in general ascendin,
currents while the spots and facule are regions o
descent of the vapors concerned. The present author
examines the evidence for detecting any existent con-
vection currents which might be produced as the result
of this difference of atmospheric pressures. Visual ob-
servations of facul®e provide some confirmation. Other
verification is furnished by the motions of prominences
recorded by Slocum from measurements of photographs
taken with the Yerkes spectro-heliograph. At mean
latitudes there is a tendency of movement toward the
poles; in high latitudes the movement is generally toward
the Equator. Reproductions of drawings of spots and
facule, made at Stonyhurst are included to illustrate
the phenomena described.—C'. P. Blutler].

SEESAW OF PRESSURE, TEMPERATURE, AND WIND VELOC-
ITY BETWEEN WEDDELL SEA AND ROSS SEA.?

By R. C. MosSMANN.
[Reprinted from Science Abstracts, Sect. A, Jan, 21, 1916, §19.]

Four years’ data are discussed in three-months groups.
The observations refer to M'Murdo Sound (Ross gg:) on
the one hand and to stations in the South Orkneys and
Grahams Land (Weddell Sea) on the other. The dif-
ference in longitude hetween the two districts is about
120°. It is found that seasonal departures from the
normal of barometric pressure are of opposite sign in the
two areas, out of the 16 seasons discussed there being
only 3 in which the divergences are of the same sign.
The wind-velocity variations show a similar seesaw effect.
As regards temperature there is pronounced opposition in
the departures for the winter season, but for the other
periods of the year the results are indefinite. In the later
part of the paper conditions at M'Murdo Sound are com-
pared with those at stations in temperate latitudes
widely separated from it, and certain similarities and op-
positions in the fluctuations are found. Great changes
occur from year to year or between groups of years in the
Antarctic circulation. Thus the mean wind velocity
in M’Murdo Sound during Scott’s first expedition (1902—
1904) was only half that recorded during the second ex-
pedition (1911-12), and from the Weddell Sea data it
appears that storms were frequent and violent from 1902
to 1906, while from 1907 to 1914 few have been ex-
perienced.—J. 8. D[ines].

1 Sce Mo'ly. notices, Roy. astron. sor., Nov., 1015, 76: 18-22,
* Sce Proc. Roy. soc. Edinbargh, 1914-15, 35: 203-216.



